To determine the biological effect of Increased UV radiation, it Is necessary to know the action spectrum, i.e., the relative response of a biological specimen to UV radiation as a function of wavelength. The spectrum of erythemal or sunburn-producing action of UV radiation for Caucasian skin is well documented (Ref. 2) , and hence it is used as an example in which the increase in erythemal nose to be expected is calculated. With this type of data as an input, it may be possible to obtain an estimate of the increase in the incidence of skin cancer that could be expected to result from a specified percentage reduction in the amount of stratospheric ozone.
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II. OZONE DISTRIBUTION
The amount of ozone in a column of air increases significantly with latitude and also varies somewhat with longitude. At the higher latitudes, season of the year is an Important factor. Over the Northern Hemisphere, the amount of total ozone is maximum in the spring and minimum in the fall, as can be seen in Figs Thus, in the middle of the USA, average total ozone increases from 0.28 atm-cm In the fall to 0.35 atm-rm in the spring, with smaller seasonal increases nearer the equator and larger seasonal increases nearer the North Pole. Higher latitudes receive much loss solar UV radiation than the equator, because not only is the amount of total ozone greater but also the solar zenith angle 9 is greater, whirh in effect increases the total ozone by sec 9.
There are daily fluctuations in the amount of tital ozo;>e, as ^an be se^n from 1963 ozone measurements listed in Table 1 (Ref. 4 ).
Daily fluctuations of as much as 20% in total ozone do not appear uncommon in spring, for example, in Colorado or Massachusetts. Daily UV radiation fluctuations at the surface of the Earth will be much larger, because ozone UV absorption is nonlinear with amount of ozone (Section VI), and in geaeral the amount of cloud cover changes from day to day.
Monthly and annual variations in UV radiation are probably more significant with respect to biological effects. In Fig. 3 In appears that the 2% difference in total ozone for July between 1955 and 1958 was not likely to have been the main reason for the Hamburg UV radiation differences in those years, but rather the variations in the amount of cloud cover. However, it is interesting to note that natural annual variations of 20% and greater in monthly means of total ozone have been recorded. In Ref. 6 it is suggested that total atmospheric ozone, through some unknown mechanism, is correlated with the sunspot cycle.
Ozone density over North America for March-April is shown in From the above discussion it may be concluded that natural forces induce sizable variations in the ozone layer over both shore and long time periods. While some cemfort can be derived from the fact that no adverse biological effects are known to have been attributable to these natural variations, it is important to recognize that any unnatural (i.e., man-made) depletion of stratospheric ozone would be a unidirectional variation, not a cyclical one. Thus, all daily, monthly and annual means of natural UV radiation would be increased by such an ozone depletion with the distinct poasiblility of attendant adverse biological effects. Very good approximation for 9 < 75 . 13 The direct and scattered solar radiation fluxes on a horizontal surface for n units per unit area normal to the incident direc-Hon are tabulated in Ref. 7 as functions of wavelength, solar elevation, and pressure level. A single distribution of o^one with a total amount of 0.34i atm-cm of ozone (Fig. 7) was used in the computer program. Five values of solar zenith angle 6 (0 , 30 , 60 , 75 , and S'J 0 ), 16 wavelengths (5 nm apart in the 287.5-to 322.5-nm region), and 20 pressurt levels wer2 selected. The only pressure level discussed here i: :000 mb (i.e., sea level). Oion« (cm/km) Note that, for zenith angles of 30° and below, the dirc-ft solar irradiance exceed: the scattered, and that from about 50° upwards the scattered irradlance is predominant. As expected from the behavior of the ozone absorption coefficient, the .rradlame falls off precipitously below 500 nm, necessitating a second logarithmic ordinate scale on the left for these lower wavelengths. Also to be noted is the sharp decrease in irradiance for solar zenith angles greater than 60°.
The zenith-angle dependence of UV irradiance translates into a time dependence at any Id ale with a noon peak whose nagnitude Assuming cloudless days, Table 3 shows the monthly sums of UV radiation at 307.5 nm as computed in Pef. S for ear month of the year for ill latitudes in 10° Increments. The influence of clouds on UV-B global solar radiation, according to Büttner CPef. 16), is shown in Fig. 13 . The results of Table 3 r-an be considered only approximate, since, among other things, there is no longitudinal variation, which Figs. 1 and 2 Indicate there must be. The fact that a person is three-dimensional introduces yet another order of complexity to any calculation of the absolute UV dose that he receives, inasmuch as every part of his body receives a different dose which depends not only on orientation with respect to the sun at some instant of time but also on the motion history of the part and its protective covering or lack thereof, the amount of exposure to the sun, etc. Fortunately, all of these complicating factors, which, of course, would vary from person to person, are not present in determining the factor increase in the average UV radiation a person would receive (Section VI) due to a specified percentage decrease in the amount of ozone, assuming his exposure habits remain unchanged. This factor times the UV flux for some given initial total amount of atmospheric ozone gives the total amount of UV flux for some specified percentage decrease in the amount of ozone.
In Figs. 15-18 the factor increase in UV flux is plotted as a function of percentage decrease in total amount of ozone, with wavelength as a parameter, for solar zenith angles of 0°, 30°, 60°, and 75 , respectively, 0.341 atm-cm of total ozone, and A = 10 cm" 1 .
Note that the factor increase can be very great for the lower wavelengths, e.g., an order of magnitude increase at \ = 297.5 nm for 6 = 30 and 45% ozone depletion (Fig. 16) . However, this effect is 10 FIGURE 15. 
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*tm*m alleviated by the fact that the direct solar UV radiation flux is less intense by a factor of 40 than at X = 307.5 nm (Fig. 9) , at which wavelength the factor increase is approximately 2.
From Figs. 15-18 it is apparent that the factor increase in direct solar UV radiation is much greater for large solar zenith angles and hence will be greater at the higher latitudes. Here again, however, this effect is counterbalanced by the greatly reduced flux levels at the higher latitudes, as is illustrated by Fig.   19 . Here the noon direct irradiance at a wavelength of 297.5 nm is plotted versus latitude for the northern hemisphere in the spring.
Values of ozone amount as a function of latitude were obtained from 
O)
In Table 4 is also important to note that the peak of the erythemal dose curve has shifted downward from 307.5 nm (Fig. 14) to 301.5 nm (Fig. 20) .
The Integrand in Eq. 9 is plotted in Fig. 20 for 6 ■ 30° and 6 = 60°.
In the latter case, the erythemal dose is increased by a factor of 4Jj, but it is seer that even this increase would not bring the erythemal dose up to the 0.341 atm-cm reference level for 9 = 30°.
These two results are characteristic of doses that could be expected a»-noon over North America in spring at a latitude of 30° and in fall at a latitude of 60°.
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*iH* A similar calculation of increased erythemal dose for a 10% reduction in ozone resulted in a much less alarming 23% increase in erythemal dose for 6 = 30°, 2. For solar zenith angles exceeding about 30°, direct solar UV radiation will be exceeded by scattered sky UV radiation.
i. UV radiation on Earth is a decreasing function of latitude because of increasing solar zenith angle and increasing amount of ozone.
4. UV radiation in the biologically important spectral region decreases very sharply with decreasing wavelength due to the exponential behavior of the ozone absorption coefficient in this region (280-320 nm).
5, The factor increase in UV radiation resulting from a depletion in the amount of ozone will be greatest for the biologically harmful lowtr wavelengths and at the higher latitudes. Fortunately, for these conditions the intensity of UV radiation is very weak (Items 3 and 4). conditions. Presently available data are for 0.341 atm-cm of ozone and a specified ozone altitude profile.
For a solar angle of 30° and 0.341 atm-cm of ozone, the erythemal dose would be approximately tripled if there were to be a 50% depletion in the amount of ozone; for a 10% depletion there would be a 23% increase in erythemal dose. For the case of 50% ozone depletion, the peak of the erythemal dose curve is shifted downward from 307.5 nm to 301.5 nm.
